IEC 61853 Energy Rating of PV Modules -
Measurement Methods and Lessons Learned
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Introduction

Tase Gpoa E; Wind Soiling

Constant PV module
characteristics

O Variable PV module
characteristics

NMOT = Nominal Module
Operating Temperature

A Assessment of the PV module energy yield performance requires knowledge of

z

specific module parameters

A Measurement procedures are defined in IEC 61853-1 and IEC 61853-2

A TUV Rheinland operates five energy yield test sites world-wide and has more than

2

10 years experience in energy rating and energy yield testing of PV modules
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Output power under variable temperature and irradiation
Test equipment

A Pulsed solar simulator: Pasan SunSim 3b (Multiflash / Dragon-back technique,
spectrally neutral attenuation masks)

Berger Lichttechnik PSS30 (Separable test chamber for
temperature conditioning of the PV module)

A Steady state solar simulator: Customized set-up with 12 metal halide lamps
(Reduction of thermal radiation, temperature conditioning
of the PV module under illumination)

W\ F

Pulsed solar simulator Steady state solar simulator
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Output power under variable temperature and irradiation
PV Module I-V correction parameters (IEC 60891)

Two options to cover the range of test conditions:
a) Measurement of performance matrix in accordance with IEC 61853-1

b) I-V reference curve + Determination of |-V correction parameters in accordance
with IEC 60891
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Legend: Module parameters:
,, 1y Module current a,, . Temperature coefficient Ig. [1/K]
Vi, V,:  Module voltage b, : Temperature coefficient Vy [1/K]
T, T, Module temperature Rs0 : Internal series resistance [W]
G,, G,: lIrradiance ko: Temperature coefficient Rg [WK]
a: Irradiance correction factor of Vg
Index 1: Measurement conditions Note:
Index 2: Target conditions (i.e. STC) Temperature coefficients are typically related to STC
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Module Current

Module Current

Output power under variable temperature and irradiation
Determination of I-V correction parameters (IEC 60891)

Variable temperature

Matrix measurements
@ 1000 W/m?, 2571 65°C

Module Voltage

Variable irradiance

Matrix measurements
@ 25°C, 4507 1000 W/m?2

Module Voltage
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Module I-V correction parameters
(Module type: multi c-Si)

Ugg =-0.042% K1 Rs0 =460 mOhm
k6 =-0.004% K1
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8 Translated

Ll -V curves at STC

Module Voltage

Note:
I-V correction parameters may be subject to production tolerances

Reference: M. Schweiger et al.: Fabrication Tolerance of PV-Module I-V Correction Parameters for Different
PV-Module Technologies and Impact on Energy Yield Prediction EUPVSEC 2014
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Output power under variable temperature and irradiation

Spread of |-V correction parameters
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